A study is made of the problem of propagation of elastic waves in a medium with a random distribution of cylinders of another material. Neglecting 'back scattering', the scattered field is expanded in a series of 'orders of scattering'. With a further assumption that the n (n > 2) point correlation function of the positions of the cylinders could be factored into two point correlation functions, the average field in the composite medium is found to be resummable, yielding the average velocity of propagation and damping due to 2 scattering. The calculations are presented to the order of (ka) for the scalar case of axial shear waves in the composite material. Several limiting cases of interest are recovered.
behaviour of the average or the coherent wave which propagates in the composite medium. These authors solved the problem of elastic waves for a sparse distribution of cylinders [4] . For dense systems [i-3] , they used the methods devised by Fikioris and Waterman [6] , and Mathur and Yeh [7] where these papers deal with the multiple scattering of acoustic and electromagnetic waves. The formalism in these papers consisted of first solving the scattering problem by a large number N of cylinders or spheres. The positions of the scatterers are then made random and the configuratlonal average of the field depends on a hierarchy of equations which was broken by invoking Lax's quasicrystalline approximation [8] . This led to the average wave number as a function of the properties of the phases, the concentrations of the scatterers and the correlation in their positions.
In this formalism the existence of the average wave is apriori assumed. However, Twersky [9] demonstrated its existence for sparse distributions by expanding the 'compact form' of solution of the fixed scatterer problem into an 'expanded form' of 'orders of scattering' and then taking the average of the field. The wave number was in agreement with that obtained by Foldy [i0] heuristically. This procedure of expansion and resummation of scattering series is also apparently related to the diagram method of Lloyd [ii] and Lloyd and Berry [12] , who considered the acoustic and electromagnetic cases. The same procedure is adopted here to study the problem of axial shear waves in a distribution of aligned circular cylinders, and the present calculation is carried out to the order (ka) 2. This approximately brings out the dispersion and attenuation characteristics due to scattering. The method can also be adopted for vector elastic wave propagation problems. The 'quasicrystalline approximation' as such can then be dispensed with. Two crucial approximations have been made. First, 'back scattering' is neglected in the expanded form of the solution. Second, third and higher order correlations are taken in the form of factors of pair correlation functions.
SCATTERING BY ARBITRARY CONFIGURATION OF N CYLINDERS.
The formulation of this problem is similar to that of Bose and Mal [i] . In order to avoid duplication, we summarize the formulation and refer to [i] . We assume that N cylinders of equal radius a are embedded in an infinite matrix material; the shear modulus and density of the two materials are ', p' and p respectively. With a suitable frame of reference normal to the cylinders, the polar coordinate of the centers of the cyllnders 0 i (i 1,2, ,N) are (r We take the polar coordinates of a point P(r, e) referred to 0 i as the origin as (El, i ), and that of another cylinder Oj as (rlj ij ). where the summations over i,j,k.., run from 2 to N and those over m,p,q,... from to (R). The single prime means j i, the double means k J and J # i etc. As an approximation to (2.12) we shall retain the leading terms in the series within the different summations and neglect the rest. We note that in this approximation the suffixes ...,k,j,i,l appear in that order and hence do not involve back scattering (Twersky [9] ). In the sequal we shall assume this The solution of the problem is thus formally and commpletely obtained.
RANDOM DISTRIBUTION OF A LARGE NUMBER OF CYLINDERS.
If there are a large number of N cylinders which are aligned but are otherwise distributed at random, we can utilize the above formulation provided the position vector r i of 0 i is considered as a random variable. We shall however assume that they always remain confined to a large region S. The random variable (rl, r2, rN) shall have a probability density which we denote by PN(rI, r2,..., rN). Then, due to indistinguishability of the cylinders the density function is symmetric in its arguments. Furthermore, we can write p(x, _r 2, r3,... The functiou vanishes when any one of the arguments lies outside the region S.
As in [I] we shall assume that the cylinders are uniformly distributed in S, so that g (r) ( 
3.3)
Under the same assumption, the two point correlation function is a function of the distance between them and we can write g2(rl, rj) l-f(rlj) g(rlj) (3.4) Derivation of an expression for f(rij) based on probabilistic postulates is an-other difficult point in the scattering theory. However, we note that due to impossibility of interpenetration and independence at large separation f(rij) 1 rij < 2a
Determnation of higher order correlation functions is likewise difficult. We shall assume, as an approximation, that these functions can be split into two point correlation functions:
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We note that the first of these relations is the well known Kirkwood superposition approximation.
AVERAGE FIELD IN THE COMPOSITE MEDIUM.
To represent the total field in the composite medium we introduce as in [ We compute these conditional means by using the forward scattering series (2.13) . Taking The incident wave term cancels away with similar terms emerging from the integrals in (4.3) (extinction theorem). Thus K emerges as the wave number of the average waves in the composite medium.
In [i] , Bose and Mal obtained the average wave number by assuming Lax's "quaslcrystalllne approximation" and the existence of an average plane wave propagating in the direction of x-axls. It can be shown that this number is identical with that given by (4.8). For, the elements of U as given by equation 
THE AVERAGE WAVE FOR UNCORRELATED THIN CYLINDERS.
The value of K obtained in [i] depends on f(r12) as is apparent from (4.13). In order to obtain expllclt results, we also assumed that f(r12) has an exponentlal form -rl2/L f(rl2) e r12 > 2a (5.1) It was found that due to correlation the average wave showed both dispersion and attenuation, which to the lowest order of small quantltltes were approximately proportional to (kL) 2. In as much as the correlation length L can be a few multlples of a, it is imperative to look into the average wave number correct to the order (ka) 2. In view of this we drop the correlation term in (4.13) If (ka) is ignored the expression agrees wlth that obtained in [I] . For sparse distribution correct to 0(c), it also agrees with the result obtained in [4] and the result of Twersky [13] . The waves show both dispersion and attenuation which are roughly proportional to (ka) 2. This is so, to the order of calculation undertaken here. CONC. C ACKNOWLEDGEMENT. The Second author wishes to-thank East Carolina University for a partial support.
